teh 


Uu. Ss. DEPARTMENT OF COMMERCE 
Ne ee 





Technical News Bulletin 


of the 
National Bureau of Standards 


* 


Washington 


Issued Monthly 


May 1941! 


* 


Number 289 


CONTENTS 


Harry Diamond and F, G, Brickwedde receive 
awards. 

Instruments and methods of radiometry. 

Field equipment for ionosphere measure- 
ments. 

Metastability of cadmium sulfate and its 
effect on electromotive force of saturated 
standard cells. 

Protection of personnel handling radium. 

Color marking for anesthetic gas cylinders. 

Hazard of mercury vapor in scientific labo 
ratories. 

Development of texture in copper by cold 
rolling. I 


Spark test of steels. 

Colorimetric determination of phosphorus in 
steel and cast iron. 

Determining the components of asphalts and 
crude oils. 

Determining sound-transmission loss in the 
field. 

Performance test of floor coverings. 

New and revised publications issued during 
April 1941. 

Mimeographed material: Letter Circulars. 


| Recent Bureau articles appearing in outside 


publications. 


HARRY DIAMOND AND F. G. 
BRICKWEDDE RECEIVE AWARDS 


At the meeting of the Washington 
Academy of Sciences on the evening of 
March 20, awards were made to Harry 
Diamond and F. G. Brickwedde, of the 
Bureau's staff. 

The 1940 award for distinguished 
services in engineering was presented to 
Mr. Diamond for his applications of 
radio methods to aerial navigation and 
to upper-air meteorology. 
was introduced by E. C. Crittenden and 
the award was made by the president 


of the Academy, Austin H, Clark of the | tensity of ultraviolet solar and sky ra- 


| diation 


the award, Mr. Diamond described the | surface—the only type of receiver recog- 


Smithsonian Institution, In accepting 
Bureau's early work in the development 
of instrument landing of airpianes, 
which foims the basis of systems now 
being installed at nine airports in this 
country. 

The corresponding award, for distin- 
guished services in physics, was pre- 


Mr. Diamond | 





sented to Dr. Brickwedde for his re 
search on hydrogen and its isotopes, the 
low-temperature scale, and liquid he-| 


lium. He 
J. Briggs, 
award. 

In response, Dr. Brickwedde outlined 
the history of low-temperature research 
and the way in which the work of the 
Bureau’s Cryogenic Section fits into the 


was introduced by Lyman 
and Dr. Clark made the 


| general picture, 


INSTRUMENTS AND METHODS 
OF RADIOMETRY 


During the past 6 years the Bureau's 


| Radiometry Section has been develop- 


ing instruments for measuring the in- 


incident on a_ horizontal flat 


nized by meteorologists as suitable for 


| the simultaneous measurement of these 


two sources of radiation. 
Lacking facilities for constructing 
photoelectric cells, the Bureau was for- 


| tunate in securing the assistance of R. J. 


Cashman, of Northwestern University, 
who, by a novel yet simple method of 


|} mounting and photoelectrically sensitiz 


ing the receiver, was able to produce a 


1 Published with approval of the Director of the Budget. 
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flat-surface radiometer meeting the 
Bureau’s specifications. 

The Bureau has combined this radi- 
ometer with an electronic integrating 
device in common use, in which the 
photocell, on exposure to ultraviolet ra- 
diation, charges a condenser to a critical 
voltage at which it is discharged 
through an auxiliary mechanism that 
operates a message counter. Thus, data 
are secured on the total daily amount 
of biologically effective ultraviolet radi- 
ation in artificial sources, as well as 
from the sun and from the entire sky, 
in clear and in cloudy weather, as a 
function of the season and the geo- 
graphic latitude. With rapidly chang- 
ing intensities in a cloudy sky, this 
type of integration is far more accurate 
than the mechanical integrating of a 
chart record using a planimeter. 

In the Bureau’s equipment, in addi- 
tion to the new type horizontal-plate 
photoelectric receiver, another novelty 
is the adaptation of a “traffic counter” 
to record the impulses from the dis- 
charged condenser. This recorder 
counts the impulses received from the 
photoelectric integrator and, at the ex- 
piration of every quarter hour, prints 
the day, the hour, and the accumulated 
total impulses on a strip of paper. The 
device is operated by a time clock. In 
this manner an automatic record is ob- 
tained of the amount of ultraviolet solar 
and sky radiation incident during dif- 
ferent hours of the day. 

The device has been in operation daily 
since the first of February and has given 
some interesting information on the 
amount of ultraviolet received during 
bright sunshine, falling snow, and rain. 
Operated throughout two nights of 
bright moonlight, no ultraviolet was re- 
corded. While this was to be expected, 
it was desirable, nevertheless, to make 
the test. 

It is to be noted that this search for 
a thoroughly reliable instrument for the 
continuous measurement of ultraviolet 
radiation is merely an extension of the 
Bureau’s studies of instruments and 
methods of radiometry initiated some 
3) years ago. In addition to securing 
data on biologically effective ultraviolet 
radiation useful to man, the Bureau 
will be in a position to standardize, in 
absolute units, similar instruments, if 
called upon, just as it now standardizes 
pyrheliometers for meteorologists and 
commercial radiant power units. 


FIELD EQUIPMENT FOR IONO- 
SPHERE MEASUREMENTS 


The use of higher frequencies for 
long-distance radio communication has 
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resulted in much interest in the prop- 
erties of the ionized region of the upper 
atmosphere. This region, called the 
ionosphere, extends from about 50 miles 
to more than than 200 miles above the 
earth’s surface, and controls transmis- 
sion conditions for such services as 
international broadcasting. The iono- 
sphere, in general, consists of two, and 
sometimes three, well-defined layers 
which can reflect radio waves, thereby 
enabling them to pass around the curva- 
ture of the earth. 

The characteristics of these layers, 
and therefore of high-frequency radio- 
transmission conditions, vary over a 
wide range with time of day, with sea- 
son, and with the sunspot cycle, At 
Washington, the Bureau has for 8 years 
been following a regular program of 
measurement of the heights of the lay- 
ers and of the critical frequencies, i, e., 
the highest frequencies which can be 
reflected by each layer. From a study 
of these heights and critical frequencies 
over a period of time, it is possible to 
predict some of the conditions of radio 
transmission months in advance. 

For some time field equipment has 
been needed for special experiments re- 
quiring similar measurements at other 
geographical locations, such as in the 
path of solar eclipses, near the magnetic 
pole, and at various parts of the United 
States for comparison with the Wash- 
ington observations. 

Apparatus has been developed to meet 
this need and is described in RP1384 
by T. R. Gilliland and A. §S. Taylor in 
the May number of the Journal of Re- 
search. The equipment is arranged to 
record the desired characteristics auto- 
matically on 35-mm motion-picture film. 

The height of an ionosphere layer is 
measured by determining the time re- 
quired for a pulse of radio energy to go 
up and return from that layer. By 
continuously increasing the radio fre- 
quency of the waves transmitted from 
790 to 14,000 ke/s, the critical frequency 
of the layer is determined. Only 1 
ininute is required for each complete 
record. This high speed of recording 
permits a more more detailed study of 
the rapid variations associated with sud- 
den ionosphere disturbances, ionosphere 
storms, sunrise periods, and eclipses 
than was possible with previously de- 
seribed equipment, 

The equipment is mounted in an 
automobile trailer and includes a gaso- 
line-engine-driven generator as the pri- 
mary source of power. The four an- 
tennas required are supported by sec- 
tional bamboo masts. The complete 
apparatus was first used in Texas dur- 
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ing the solar eclipse of April 7, 1940. 
and was used again during the eclipse 
of October 1, 1940, in Brazil. 


METASTABILITY OF CADMIUM 
SULFATE AND ITS EFFECT ON 
ELECTROMOTIVE FORCE OF 
SATURATED STANDARD CELLS 


Saturated cadmium cells perform an 
important function in maintaining the 
standard for one of the basic electrical 
units, the volt. For more than thirty 
years the Weston normal cell has been 
employed by national laboratories for 
this purpose. Its excellent record for 
dependability has been proved by elee 
trical measurements based on standards 
of current and resistance and by com 
parisons with the electromotive force 
of new cells made periodically with 
freshly prepared materials, Ever in- 
creasing demands for more precise elec- 
trical measurements emphasize the ne- 
cessity for having other independent 
methods of judging constancy of electro 
motive force standards. One of the 
more obvious of these methods involves 
periodic intercomparisons of two or 
more modifications of the Weston cell. 
If two such modifications maintain the 
same relative electromotive forces, there 
is good evidence of constancy. Hith- 
erto only the neutral and acid types of 
Weston cell have been available as ree 
ognized modifications. Strictly speak 
ing, the Weston normal cell is a neutral 
cell and the international definition of 
the volt applies to this type alone. 

More recently other and more radical! 
modifications of the Weston cell have 
been made, but these must be studied 
over a longer period of time before they 
can be considered for use as primary 
standards. Substitution of deuterium 
oxide, “heavy water,” for some or all 
of the ordinary water in the Weston cell 
has produced an excellent type of cell 
differing from the ordinary type chiefly 
in having a lower electromotive force. 
In the course of developing these cells, 
G. W. Vinal and L. H. Brickwedde no- 
ticed anomaties in the behavior of ecad- 
mium sulfate solutions at 50° C, and 
following this lead, discovered that the 
transition temperature from the usnal 
erystalline form of cadmium sulfate to 
the monohydrate form takes place at 
about 48° C and not at 74° C, as re 
ported in the literature. This fact made 
possible the construction of cells con 
taining a salt which is mestastable at 
temperatures below 43° C. In the met- 
astable temperature region, however, 
the salt maintains its crystal structure 
and it is perfectly possible to carry the 
cells through a temperature cycle from 
20° to 50° C repeatedly. 
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As described in the May number of the 
Journal of Research (RP1389), the new 
type of cell containing the monohydrate 
salt differs from the usual type in elec- 
tromotive force at ordinary tempera- 
tures by several thousand microvolts, 
but at the transition temperature the 
two are, of course, equal. The new cells 
have a positive temperature coefficient 
of emf in contrast to the negative coeffi- 
cient of the usual type. They are more 
subject to hysteresis, which is some- 
thing of a disadvantage, but they afford 
a new means of studying the causes of 
hysteresis and other problems. Series 
combinations of the two types of cells 
can be made which have a tempera- 
ture coefficient of electromotive force 
amounting to less than 1 part in 1 mil- 
lion per degree. With two types of cells 
differing only in the crystal structure 
of the cadmium sulfate, there is the 
possibility of basing a definition of 
electromotive force on a constant of na- 
ture, that is, the transition temperature, 
since equality of electromotive force of 
the two types of cells can be attained 
only at the transition point between the 
two crystalline modifications, Fulfill- 
ment of the experimental conditions car- 
ries its own proof of validity of the 
result. 


PROTECTION OF PERSONNEL 
HANDLING RADIUM 


In recent years there has been a rapid 
increase in the use of radium for radi- 
ography of metal parts, especially heavy 
eastines. This is a natural development 
because the gamma rays of radium 
possess great penetrating power and the 
radium may easily be placed in the most 
advantageous position to secure radi- 
ographs of large pieces of metal. The 
quality of the resulting radiographs is 
better than can be obtained with X-rays 
of wavelengths now commercially 
available. 

In a paper by L. F. Curtiss which has 
been prepared for the American Society 
for Testing Materials, the methods of 


protecting personnel engaged in radi- 
ographie work are discussed. Sugges- 


tions for taking advantage of the inverse 
square law, and descriptions of special 
methods of handling large radium 
preparations are included. An exposure 
meter developed at the Bureau, which 
gives warning of unsafe conditions, is 
also described. 


COLOR MARKING FOR ANES- 
THETIC GAS CYLINDERS 

A simplified method of identifying 

containers of anesthetic gases is pro- 

vided in Simplified Practice Recom- 
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mendation R176-41, Color Marking for 
Anesthetic Gas Cylinders, which has 
been in effect since January 29, 1941. 

This recommendation, covering six 
medical gases and two mixtures com- 
monly used for anesthesia, originated 
with the American Society of Anesthe- 
tists. It was approved by the Ameri- 
can Hospital Association’s committee on 
simplification and standardization, as 
well as by the medical gases committee 
of the Compressed Gas Manufacturers’ 
Association, which offered some con- 
structive suggestions that were embodied 
in the final draft. 

The color markings, pertaining only 
to small cylinders used on anesthesia 
machines, are recommended to be ap- 
plied to the shoulders of containers so 
as to be clearly visible to the anesthetist. 
The same color markings shall appear 
on labels affixed to the cylinders, carry- 
ing the name of the gas and other re- 
quired information, and on tags, when 
used. 

In the opinion of the American So- 
ciety of Anesthetists, which made ex- 
tensive studies of the possible hazards 
incident to the use of a growing variety 
of anesthetic gases, some of the hazards 
will be obviated by insuring in every 
possible way against accidental con- 
fusion of the gases being handled. 

In addition to the color marking code 
and a brief historical sketch, this pub- 
lication includes a list of the acceptors 
of the recommendation. 

Until the printed issue is available, 
free mimeographed copies of the recom- 
mendation may be obtained from the 
Division of Simplified Practice, National 
Bureau of Standards, Washington, D. C. 


HAZARD OF MERCURY VAPOR IN 
SCIENTIFIC LABORATORIES 


A paper, in two parts, on mercury 
vapor hazards in laboratories will be 
published as RP1383 in the May number 
of the Journal of Research. The first 
part by Martin Shepherd and Shuford 
Schuhmann of the Bureau, reports the 
determination of the amounts of mer- 
cury vapor found in the air of various 
ventilated and unventilated laboratories 
at the National Bureau of Standards 
and elsewhere, The new optical mer 
cury-vapor detector devised by Woodson 
and produced by the General Electric 
Co. was used to secure this information. 
The concentrations found ranged up to 
70 micrograms of mercury per cubic 
meter of air. Various sources of mer- 
cury vapor are described, as well as 
some measures taken to lower the con- 
centration, 

The second part, by R. H. Flinn, J. W. 
Hough, and P. A. Neal, of the U. S. 
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Public Health Service, reports the re- 
sults of extensive physiological and 
psychological examinations of 38 labora- 
tory men who were exposed to the vari- 
ous concentrations of mercury vapor 
noted in Part 1. The examinations of 
these men were made 3 months after 
the severest exposures had been ter- 
minated. 


DEVELOPMENT OF TEXTURE IN 
COPPER BY COLD-ROLLING 


A recently completed investigation by 
H. C. Vacher, of the Metallurgy Divi- 
sion, has indicated how the texture 
present in severely cold-rolled copper 
is developed. Continued cold-rolling 
causes the shapes of individual crystals 
or fragments of crystals in polycrystal- 
line copper to approximate a ribbon, the 
principal changes in dimensions being 
similar to the changes in dimensions of 
a billet as it is rolled into a strip. Si- 
multaneously with these changes in 
shape, the crystallographic axes change 
their positions so that certain preferred 
orientations are attained.- The structure 
resulting from these changes in shape 
and orientation is called texture. 

The history of the changes in struc- 
ture that an individual crystal under- 
goes during the development of texture 
by cold-rolling always is of considerable 
interest to the metallurgist. The de- 
termination of these changes in the erys- 
tals in copper available commercially, 
however, is impossible because of their 
small size. In the investigation, which 
is described in the Journal of Research 
for May (RP1385), this difficulty was 
circumvented by using relatively large 
monocrystalline specimens. 

The results have shown that some 
monocrystalline specimens, when co!d- 
rolled, develop two or three layers which 
are approximately parallel to the plane 
of rolling. Whether or not a mono- 
crystalline specimen divides into a few 
layers depends upon its initial orienta- 
tion. The changes in orientations which 
oecur in either case are similar, and 
indicate that co!d-rolling rotates the 
crystal lattice around an axis nearly 
parallel to the transverse direction, to 
a position approximating one of five 
intermediate orientations. Continued 
rolling after an intermediate orientation 
has been approximated causes it to 
change into the preferred orientations 
characteristic of polycrystalline copper 
that has been cold-rolled severely. 

The shape of the layers which formed 
in some monocrystalline specimens dur- 
ing co'd-rolling is similar to the ribbon- 
like shape of crystals or fragments of 
crystals in polyerystalline copper that 
has been cold-rolled severely. This 





sin 
chi 
Th 
tall 
the 
cor 


ma 
ma 
mo 
an 
me 
is 
phx 
phe 
pre 
tio! 
pr 





re- 
nd 
ra- 
ri- 
or 

of 
ter 
er- 


IN 


by 
vi- 
re 
per 
ing 
als 
tal- 
the 
ing 
. of 
Si- 

in 
nge 
red 
ure 
ape 


nc- 
ler- 
ure 
ible 

de- 
rys- 
lly, 
heir 
rich 
irch 
was 
irge 


ome 
“old- 
bich 
lane 
Ono- 
few 
nta- 
hich 
and 
the 
arly 
1, to 
five 
ued 
ition 
t to 
‘ions 
pper 


rmed 
dur- 
»bon- 
ts of 
that 
This 


TECHNICAL NE 
similarity in shape indicates that 
changes in shape are also similar. 
Therefore, the results from monocrys- 


talline specimens can be used to describe 
the development of texture in ordinary 
copper by cold-rolling, 


SPARK TEST OF STEELS 


The “spark test” is extensively used 
for the rapid sorting of steel. The de- 
mand for information on this subject 
created by the “stepping up” 
exhausted the available supply 
RP605, entitled “The Utility of 
Spark 
Steels.” This paper, originally 
lished in 1983, has just been reprinted, 
and copies are obtainable from the 
Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C., 
at 15 cents each. 

Typical spark streams of plain carbon 
steels, a variety of alloy steels including 
SABE steels, nitrided steels, and east iron 
are described and illustrated. Definite 
spark stream characteristics were 
found for each of the major alloying con- 
stituents, chromium, manganese, molyb- 
denum, nickel, tungsten, and vanadium. 

To supplement the spark test, the ap- 
pearance of the metal pellets collected 
from the spark streams was studied. 
The presence of chromium, molybdenum, 
silicon, or vanadium in some cases im- 
parts characteristics to the pellets 
which often aid in the identification of 
the steel. The spark test may be de- 
pended upon as a means for classifying 
steels into groups of similar composi- 
tion, but cannot be successfully used as 
a short-cut means of identifying an un- 
known steel. 

On the basis of the data given by the 
combined spark test and pellet test, a 
sorting chart was prepared. This chart 
indicates the possibility of sorting by 
the spark and pellet tests over 2,100 
combinations of 2 steels out of a total of 
2,500 possible combinations of any 2 
steels on the chart. 


COLORIMETRIC DETERMINATION 


OF PHOSPHORUS IN STEEL AND 
CAST IRON 


of 
the 


In present-day ferrous metallurgy 
many determinations of phosphorus are 


made, both to maintain the bath of 
molten metal within the proper limits 
and to see that the finished products 


meet specifications. This determination 
is usually made by precipitating phos- 
phorus as the yellow ammonium phos- 
phomolybdate, and titrating the washed 
precipitate with a standard alkali solu- 
tion. The recent development of im- 
proved filter photometers has focused 


of industry | 


Test as Applied to Commercial | 
pub- | 





|} pou 





| minutes, 


‘WS BULLETIN 45 
attention on the possibility of using 


1apid colorimetric or  turbidimetrie 
methods for the determination of phos- 
phorus in ferrous materials. 

John L. Hague and Harry A. Bright, 
of the Bureau’s Chemistry Division, 
have developed a rapid colorimetric 
method for determining phosphorus in 
steel which utilizes the phosphomolyb- 


denum blue reaction used for many 
years in biochemical work. The sample 
of steel is dissolved in diluted nitric 


acid and the phosphorus is converted to 
the ortho acid by fuming with per- 
chlorie acid. The interference of iron 
is avoided by reducing it to the ferrous 
ion with sodium sulfite. The phosphate 
ion is then converted to the “blue com- 
nd” by adding a solution containing 
hydrazine sulfate and ammonium molyb- 
date and heating at 20° C for about 5 
The transmittancy of the col- 
ored solution is measured with a photo- 
electric colorimeter and a Corning 
Lantern Shade Yellow filter. The quan- 
tity of phosphorus is determined from 
a standard curve or table prepared from 
data obtained by treating steels contain- 
ing known amounts of phosphorus in 
the same manner as was used for the 
unknown. 

RP1886 in the Journal of Research 
for May will give the complete account 
of this work. 


DETERMINING THE COMPO- 
NENTS OF ASPHALTS AND 
CRUDE OILS 


The ordinary procedure for the anal- 
ysis of asphalts. which uses petroleum 
naphtha and carbon bisulfide as solvents, 
does not yield satisfactory results. Re- 
cently, O. G. Strieter, of the Bureau's 
Chemistry Division, has found that by 
substituting pentane for the petroleum 
naphtha, and ether for the carbon bi- 
sulfide, accurately reproducible results 
ean be obtained for the content of as- 
phaltenes, resins, and the oily constit- 
uents. The complete report of this work 
will be published as RP1387 in the May 
Journal of Research. 


DETERMINING SOUND - TRANS- 
MISSION LOSS IN THE FIELD 


In the customary method of determin- 
ing the sound-insulation efficiency of a 
wall or floor partition it is necessary 
to measure the difference in sound 
energy existing in two rooms which have 
the partition as a separating wall or 
floor, and in one of which there is pres- 
ent a source of sound. The amount of 
sound insulation may be obtained di- 
rectly from the measurement of the 
difference in sound energy, except for a 
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correction which depends on the total 
amount of sound absorption in the re- 
ceiving room (A.) and the sound trans- 
mitting area of the panel (8S). This 
correction may be readily determined if 
the test is conducted in a laboratory, but 
if it is desired to make measurements 
on walls or floors already in place, i. e., 
in homes, apartment houses, office build- 
ings, ete., the correction is not so easily 
obtained; in fact, it may be quite diffi- 
cult to determine. To eliminate these 
and other difficulties two new methods 
have been developed by Albert London, 
of the Bureau’s Sound Section. In both 
of these methods the sound-level meas- 
urements are restricted to positions at 
the panel face on the quiet side. In the 
one method a sound pressure micro- 
phone is used, while in the other the 
microphone is a ribbon or particle ve- 
locity microphone. In the latter method, 
the results so obtained are independent 
of the value of A. and S, so that the 
correction is eliminated, while in the 
former it is possible in most cases to 
circumvent the necessity of knowing A2, 
if in addition the average sound level in 
the receiving room is determined. 

In addition to the development of 
these two methods, a paper in the May 
Journal of Research (RP1388), indi- 
‘ates how one may make use of the 
ribbon microphone as a sound-radiation 
pickup in cases where it is desired to 
investigate the variation in the amount 
of sound which is emitted from different 
sections of a wall, say, for example, the 
fuselage of an airplane. 


PERFORMANCE TEST OF FLOOR 
COVERINGS 


Building Materials and Structures 
Report BMS68 gives the resuits of tests 
on a third series of 40 installations of 
floor coverings in the Bureau’s floor- 
testing chamber. Two previous series 
of tests were reported in BMS34 and 
BMS43. 

The floor-testing chamber contains a 
circular track 4 feet wide and approxi- 
mately 40 feet in diameter in which 
were installed concrete, strip-wood, and 
plywood subfloors, and the various floor 
coverings. The floor coverings were 
subjected to 48,000 passages of a two- 
wheeled platform truck, a “walking 
wheel” + feet in diameter, and two cas- 
ters. The truck carried a total load of 
approximately 1,100 pounds and was 
equipped with a steel-tired wheel and 
a rubber-tired wheel. The walking 
wheel, loaded to approximately 275 


pounds, was shod with eight wooden 
blocks which were covered with leather 
during the first half of the test and with 
abrasive cloth during the second half. 


One caster was a steel wheel of 2-inch 
diameter and the other a 1-inch stee} 
ball. The equipment traveled around 
the track at a speed of about 2 miles an 
hour. The floor coverings included 
linoleums in sheet and tile form, cork- 
combination tile, sheet rubber, rubber 
tile, asphalt tiles, fiberboard tiles, felt- 
base floor coverings having various 
wearing surfaces, three monolithie 
floors, and a number of wood floors. 
The bonding agents were lignin pastes, 
cumar-resin cement, alumina cement- 
latex paste, rubber cements, various 
asphaltic adhesives, and nails. Photo- 
graphs of the various test panels at the 
end of the test are shown, and the rela 
tive amounts of compression and wear 
caused by the equipments are reported. 

Uneontrolled variations in many im- 
portant factors such as quality of ma- 
terials used, condition of subfloors, 
methods of installation, and extent of 
abuses make direct comparison of floor 
coverings in service a difficult matter. 
In interpreting the results of these lab- 
oratory performance tests, it should be 
realized that the tests represent very 
severe service. In the selection of a 
floor covering and method of installa- 
tion, the nature of the exposure to which 
the floor will be subjected, the desires 
of the occupant as to appearance and 
comfort, and the service per unit of total 
cost (initial and maintenance or re- 
newal) are of importance. In this re- 
spect, some of the lower-cost installa- 
tions, even though less durable, may 
render economical and_ satisfactory 
service for some types of occupancy. A 
number of physical properties of floor 
coverings have a bearing on their per- 
formance and durability in service, such 
as resistance to abrasion, resistance to 
tear and fracture, indentation character- 
istics, aging properties, effect of mois- 
ture and temperature, and resistance to 
cleansing and finishing materials. Many 
types of floor coverings need to be 
bonded to a subfloor, A failure of the 
bond will very likely result in premature 
failure of the floor covering. <A dry, 
even, rigid, and clear subfloor is neces- 
sary for most floor coverings. Over a 
strip-wood subfloor an underlay of lin- 
ing felt is beneficial to thin floor cover- 
ings. Douglas fir plywood used as a 
subfloor furnishes an even surface which 
is especially desirable fer thin floor 
coverings or those which fracture read- 
ily. Where traffic or loads are likely to 
be heavy, a subfloor of lower compressi- 
bility would be necessary. 

Copies of BMS6S are sold by the Su- 
perintendent of Documents, Government 
*xinting Office, Washington, D. C., at 


| 15 cents each. 
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NEW AND REVISED PUBLICA- 
TIONS ISSUED DURING APRIL 
1941 


Journal of Research” 


Journal of Research of the National 
Bureau of Standards, volume 26, num- 
ber 3, March 1941 (RP1368 to RP1374, 
inclusive). Price 30 cents. Annual 
subscription, 12 issues, $3.50. 

Title page, corrections, and contents for 
Journal of Research, volume 24, Janu- 
ary to June 1940 (RP1266 to RP1309, 
inctusive). Free on application to 
Bureau. 


Research Papers? 


(Reprints from January, February, and 
March 1941 Journal of Research) 


RP1354. A determination of the mag- 
netic saturation induction of iron at 
room temperature. Raymond L. San- 
ford and Evert G. Bennett. 
cents. 

RP1355. Hydrothermal and X-ray 
studies of the garnet-hydrogarnet se- 
ries and the relationship of the series 
to hydration products of portland 
cement. E. P. Flint, Howard F. Me- 
Murdie, and Lansing S. Wells. Price 
10 cents. 

RP1356. Hydrolysis of turanose in alka- 
line solution. Horace §. Isbell. Price 
5 cents. 

RP1358. Effect of heat treatment and 
cooling rate on the microscopic struc- 
ture of portland cement clinker. 
George W. Ward. Price 10 cents. 

RP1359. Surface characteristics of cot- 
ton fibers, as indicated by electro- 
phoretie studies. Arnold M. Sookne 
and Milton Harris. Price 5 cents. 

RP1362. Microscopie structure of the 
cotton fiber. Charles W. Hock, Robert 
C. Ramsay, and Milton Harris. Price 
15 cents. 

RP1363. Oblique-incidence radio trans- 
mission and the Lorentz polarization 
term. Newbern Smith. Price 5 
cents, 

RP1364. Rapid method for determining 
ascorbie acid concentration. Myron 
A. Elliott, Alfred L. Sklar, and S. F. 
Acree. Price 5 cents. 

RP1266. Influence of stress on the cor- 
rosion pitting of aluminum bronze and 
monel metal in water. Dunlap J. 
McAdam, Jr., and Glenn W. Geil. 
Price 15 cents. 

RP1367. Distribution of ozone in the| 


Price 5 | 





stratosphere: Measurements of 1939 


{Persons who wish to be notified of new 
Structures series as soon as they are avail 


A 
Documents, Government Printing Office, Washington, D. C., 


and 1940. W. W. Coblentz and R. 
Stair. Price 5 cents. 

RP1368. Some factors influencing the 
performance of diaphragm indicators 
of explosion pressures. Frank R. 
Caldwell and Ernest F. Fiock. Price 
15 cents. 

RP1369. Action of almond emulsin on 
the phenyl glycosides of synthetic 
sugars and on £f-thiophenyl d-gluco- 
side. William Ward Pigman. Price 
5 cents. 

RP1370. Base-combining capacity of cot- 
ton. Arnold M. Sookne and Milton 
Harris. Price 5 cents, 

RP1371. Some factors affecting the 
properties of ceramic talcose white- 
ware. R., F. Geller and A. 8S. Creamer. 
Price 10 cents, 

RP1372. Analytical separation and puri- 
fication of gases by fractional distil- 
lation and rectification at low tem- 
peratures. Martin Shepherd. Price 
10 cents. 

RP1373. Determinations of hydrogen in 
ferrous materials by vacuum extrac- 
tion at 800° © and by vacuum fusion. 
Vernon C. F. Holm and John G. 
Thompson. Price 5 cents. 

RP1374. Influence of grinding treat- 
ments on the surface hardness of 
intaglio printing plates of 0.35-percent 
earbon steel. Harry K, Herschman 
and Frederick Knoop. Price 10 cents. 
Building Materials and Structures 

Reports ” 

BMS68. Performance test of floor coy- 
erings for use in low-cost housing: 
art 3. Perey A. Sigler and Elmer A. 
Koerner. Price 15 cents. 

Simplified Practice Recommendations * 

R22-40. Paper (Basic 
(Supersedes R22-33.) 


sheet sizes). 
Price 5 cents. 


Commercial Standards? 


CS8-41. Gage blanks, (3d ed.)  (Su- 
persedes CS8-33.) Price 15 cents. 
CS48-40. Domestic burners for Penn- 

sylvania anthracite (underfeed type). 

(Supersedes CS48-34.) Price 5 cents. 
CS56-41. Oak flooring. (2d ed.) (Su- 

persedes CS56-36.) Price 5 cents. 





2Send orders for publications under this 
heading only to the Superintendent of Docu- 
ments, Government Printing Office, Washing- 
ton, D. C. Subscription to Technical News 
Bulletin, 50 cents per year; Journal of Re- 
search, $3.50 per year (to addresses in the 
United States and its possessions, and to 
countries extending the franking privilege) ; 
other countries, 70 cents and $4.50, respec- 
tively). 


publications in the Building Materials and 
‘le should write to the Superintendent of 
asking that their names be 


placed on the special mailing list maintained by him for this purpose. ] 
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CS56E-41. Oak flooring PUL! 
’rice 5 cents, 

CS91+41. Factory-fitted Dohglas fi® "of 
trance doors. Price 5 cegts. 5 


Miscellaneous Public§tions? 


M167. Report of the thirtiétfMational 
conference on weights and measures, 
attended by representatives from vari- 
ous States, held at the National Bu- 
reau of Standards, Washington, D. C., 
June 4, 5, 6, and 7, 1941. Price 55 
cents, 


Technical News Bulletin? 


Technical News Bulletin 288, April 1941. 
Price 5 cents. Annual subscription, 
50 cents, 


MIMEOGRAPHED MATERIAL 
Letter 


LC628. Colorimetry and _ spectropho- 
tometry: Publications by the staff of 
the National Bureau of Standards for 
1939 and 1940. In the April number 
of this Bulletin, this Letter Cireular 
was described as superseding LC398. 
This is incorrect, LC628 is supple 
mental ta LC398, the latter listing 

for the period 


Circulars 


similar publications 
.. up to January 1, 1989. 
LC637. Losses 


of gasoline in storage 
and handling. (Supersedes L427.) 
LC688. Testing of hosiery: References 
to the literature. 
LC639. Dyeing and finishing of hosiery: 
List of references. 
‘LC640. Selection and care of hosiery: 
- List of references. 
Y LC644. List of Commercial Standards, 
revised to April 1, 1941. (Supersedes 
LC624.) 


RECENT BUREAU ARTICLES AP- 
PEARING IN OUTSIDE PUBLI- 
CATIONS * 


The normal burning of gaseous explo- 
sive mixtures. Part I. Ernest F. 
Fiock. The Scientific Monthly 
(Smithsonian Institution, Washing- 
ton, D.C.) 52, 216 (March 1941). 

Color systems and their inter-relation. 
Deane B. Judd. Illuminating Engi- 
neering (51 Madison Ave., New York, 
N. Y.) 36, 336 (March 1941). 


2 See footnote on p. 47. 

3These publications are not obtainable 
from the Government, unless otherwise 
stated. Reauests should be sent direct to 
the publishers. 


[Letter Circulars are prepared to answer 


Bureau of Standards and are sent only on request to persons having 
The Bureau cannot undertake to supply lists or complete sets of Letter 


information. 
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2 AR 
as aura ‘ 
he‘ @aytime phdoelectric measure- 
. men of cloud hpights. Maurice K, 
| Laufer hid Laur@nce W. Foskett. J, 
Aerongutical Sciefhces (30 Rockefeller 
iPetad,| New York, N. Y.) 8, 193 
( March--104+}- 

Mechanical properties of flush-riveted 
joints. W.C. Brueggemann and Fred- 
erick C. Roop. Nat. Advis. Com. 
Aero. Rep. 701 (National Advisory 
Committee for Aeronautics, Washing- 
ton, D.C.) (1940). 

The optical properties of rubber. Law- 
rence A. Wood. J. Applied Physics 
(175 Fifth Ave., New York, N.Y.) 12, 
119 (February 1941). 

Influence of the temperature of crystal- 
lization on the melting of crystalline 
rubber. Norman Bekkedahl and Law- 
rence A. Wood. J. Chemical Physics 
(175 Fifth Ave., New York, N: Y.) 9, 
193 (February 1941). 

Crystallization of vulcanized rubber, 
Norman Bekkedahl and Lawrence A. 
Wood. Ind. and Eng. Chemistry 
(Mills Building, Washington, D. C.) 
33, 381 (March 1941). 

Advances in rubber and plastics during 
1940. F. L. Yerzley and G. M. Kline, 
Mech. Engineering (29 West 39th St., 
New York, N. Y.) 63, 195 (March 
1941). 

Base-combining capacity of cotton. 
Arnold M. Sookne and Milton Harris. 
Am. Dyestuff Reporter (Howes Pub- 
lishing Co., 440 Fourth Ave., New 
York, N. Y.) 30, No. 5, 107 (March 3, 
1941). 

Control of paper expansion in multicolor 
lithography. C. G. Weber. Paper 
Trade J. (10 East 39th St., New 
York, N. ¥.) 112, No. 10, 31 (March 
6, 1941). 

Specifying metal roofs. (Condensation 
of BMS49) L. J. Waldron. Am. 
Roofer (425 Fourth Ave., New York, 
N. Y.) 31, No. 3, 10 (March 1941). 

Effect of rate of heating through the 
transformation range on austenitic 
grain size. (Condensation of 
RP1322.) §S. J. Rosenberg and T. G. 
Digges. The Metallurgist (Supple 
ment to The Engineer, London, Eng- 
land) page 2 (February 28, 1941). 

Note on moisture expansion of ceramic 
whiteware in storage and in service. 
R. F. Geller and A. 8. Creamer. J. 
Am. Ceramic Soc. (2525 No. High St., 
Columbus, Ohio) 24, (March 
1941). 
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